Streptomyces are Gram-positive bacteria known for their production of an enormous variety of biologically active secondary metabolites, including antibiotics, immunosuppressants, and anticancer agents.
Streptomyces are Gram-positive bacteria known for their production of an enormous variety of biologically active secondary metabolites, including antibiotics, immunosuppressants, and anticancer agents. 1) Streptomyces sp. (YIM 56130) was a plant endophyte from Drymaria diandra. Through the bioactivity screening, this strain was found to show cytotoxicity to HL-60, P388D1 and A549, and show antibacterial activity to Escherichia coli. As a part of our ongoing search for new and potent antitumor natural products from actinomycetes, the chemical investigation on the yeast of this bacterium was carried out. Three new sesquiterpenes (1-3) have been isolated, and their structures were elucidated by two-dimensional (2D)-NMR and high-resolution (HR)-MS as caryolane-1,7a-diol (1), 1,6,11-eudesmanetriol; (1a,6b)-form (2), 11-eudesmene-1,6-diol; (1a,6b)-form (3) . Nine known compounds were also isolated and elucidated as caryolane-1,9a-diol (4), 2) 2-methyl-5-nonanol (5), 3) soyasaponin I (6), 4) cyclo (Ala-Leu) (7), 5) homononatinic acid (8), 6) bsitosteryl glucoside-3Ј-O-heptadecoicate (9), 7) 2Ј-deoxythymidine (10), 8) 2Ј-deoxyuridine (11), 9) trehalose (12).
10)

Results and Discussion
Compound 1 was isolated as a minor compound. The molecular formula C 15 H 26 O 2 of 1 was determined from the HRelectrospray ionization (ESI)-MS together with the 13 C-NMR data, which indicated the presence of three degrees of unsaturation. Its IR spectrum suggested the presence of hydroxyl groups. The 1 H-NMR spectrum of 1 in CDC1 3 exhibited signals due to one oxygenated methine at d 3.31, two methines at d 1.6 and d 2.1, six methylenes, and three singlet methyls. The 13 C-NMR and distortionless enhancement by polarization transfer (DEPT) spectra of 1 showed 15 carbon signals for three methyls, six methylenes, three methines (one bearing hydroxyl), and three quaternary carbons (one bearing hydroxyl). But no sp 2 carbon signals. Therefore, this compound might be a saturated tricarbocyclic sesquiterpene diol. After an intensive survey of the reported structures and data of NMR of caryolane-1,9a-diol (4) and caryolane-1,9b-diol, 2) we noticed that skeleton structure of 1 was similar to 4 except for the position of one hydroxyl group. The 1 H-1 H correlation spectroscopy (COSY) correlations between H-7 and H-6 then to H-5, and the heteronuclear multiple-bond correlation (HMBC) correlations from H-15 to C-7 and H-5 to C-7, indicated that the position of the hydroxyl was at C-7 (Fig.  1) COSY experiments of 1 ( Table 1 ). The relative stereochemistry of 1 was deduced from the analysis of its nuclear Overhauser enhancement spectroscopy (NOESY) correlations (Fig. 2 ). It was found that H-7 showed strong NOE interaction with H-5, H b -6, H-12 and H-15, whereas NOE were observed in H-5 with H-14, H-2 with H a -6, H-11 and H-13, suggesting that H-5, H-7, C-12, C-15 should be placed as b orientation, and H-2, C-11 should be placed as a orientation. The configuration of the 1 could be confirmed by comparing chemical shift with caryolane-1,9a-diol (4).
2) Thus, the structure of 1 was established unambiguously.
Compound 2 was also isolated as a minor compound. The molecular formula C 15 H 28 O 3 of 2 was determined from HR-MS together with the 13 C-NMR data (Table 1) , which indicated the presence of two degrees of unsaturation. The C-NMR and DEPT spectra of 2 showed 15 carbon signals for four methyls, four methylenes, five methines (two bearing hydroxyl), and two quaternary carbons (one bearing hydroxyl). The 2D-NMR spectrum of 2 showed the eudesmane skeleton of sesquiterpene (Figs. 3, 4) .
11) The correlations of HMBC from H-12 at d 1.30 (3H, s), H-13 at d 1.25 (3H, s) to a quaternary carbon (bearing hydroxyl) at d 75.8 (C-11), from H-12 to C-13 at d 30.1, indicated that the two methyls (C-12, 13) were attached to the C-11. Another HMBC correlation from H-15 at d 0.98 (3H, s) to the quaternary carbon C-10 at d 40.3 indicated that the methyl (C-15) was attached to the C-10. It was also indicated that C-6 was connected to C-5 and C-7 based on the correlations of 1 H-1 H COSY from H-5 to H-6 then to H-7 and the HMBC correlations from H-6 and H-7 to C-11. And C-1 was connected to C-2 based on the correlations of 1 H-1 H COSY from H-1 to H-2 then to H-3 and the HMBC correlation from H-15 to C-1. On the basis of the above results, the molecular framework of 2 could be established. The above NMR spectroscopic data showed that 2 had the same partial structure as sesquiterpene previously isolated from Maytenus boaria.
11)
The relative stereochemistry of 2 was deduced from the analysis of its NOESY correlations (Fig. 4 ). It was found that H-6 showed strong NOE interaction with H 3 -12, H 3 -14, H 3 -15, whereas NOE was observed in H-1 with H-5 and H-5 with H-7 but not with H-15, suggesting that H-6, C-14, C-15 should be placed as a orientation, and H-1, H-4, H-5, H-7 should be placed as b orientation. Thus, the structure of 2 was established unambiguously.
Compound 3 was also isolated as a minor compound. The molecular formula C 15 H 26 O 2 of 3 was determined from HRelectron ionization (EI)-MS together with the 13 C-NMR data (Table 1) , which indicated the presence of three degrees of C-NMR and DEPT spectra of 3 showed 15 carbon signals for three methyls, five methylenes (one olefinic group), five methines (two bearing hydroxyl), and two quaternary carbons (one olefinic). The protonated carbons and their bonded protons were unambiguously assigned by the HSQC experiment of 3. The 2D-NMR spectrum of 3 (Figs. 5, 6 ) showed the same eudesmane skeleton as 2 except for olefinic bond in C 11 -C 12 . The HMBC of 3 showed the correlations from H-15 at d 0.97 (3H, s) to the first quaternary carbon C-10 at d 40.1, H-12 to the second quaternary carbon C-11 at d 147.1, which indicated that the two methyls (C-12, 15) were respectively attached to the C-11 and C-10. It was also indicated that C-6 (bearing hydroxyl group) was connected to C-5 and C-7 based on the correlations of 1 H-1 H COSY from H-5 to H-6 then to H-7 and HMBC correlations from H-6 to C-5 and H-12 to C-7. And C-1 was connected to C-2 based on the correlation of 1 H-1 H COSY from H-1 to H-2 and HMBC correlation from H-15 to C-1. Therefore, the molecular framework of 3 could be established. The relative stereochemistry of 3 was deduced from analysis of the NOESY correlations (Fig.  6 ). It was found that H-6 showed strong NOE interaction with H 3 -12, H 3 -14, H-15, whereas NOE was observed in H-1 with H-5 and H-5 with H-7 but not with H-15, suggesting that H-6, C-14, C-15 should be placed as a orientation, and H-1, H-4, H-5, H-7 should be placed as b orientation. Thus, the structure of 3 was established unambiguously.
Experimental
General Experimental Procedures Macroporous resin D101 (Nankai University Chemical Group Co.), Silica gel(100-200, 200-300 mesh; Qingdao Marine Chemical Group Co.), LiChroprep RP-18 (40-63 mm; Merck), Sephadex LH-20 (GE Healthcare Co.) were used for column chromatography. Melting points (mp) were determined on a XRC-1 Melting Point Apparatus and uncorrected. Optical rotations were measured with a Jasco P-1020. 1D-and 2D-NMR spectra were obtained on a Bruker DRX-500 MHz instrument with tetramethylsilane (TMS) as internal standard. MS spectrum was recorded with an Agilent G3250AA and AutoSpec Premier P776 spectrometer. IR was determined in Nicolet magna-IR 550.
Biological Material and Cultivation of Actinomycetic Strain The bacterial strain was isolated from Drymaria diandra in Xishuangbanna of Yunnan province in China, and was identified as Streptomyces sp. (YIM 56130). This bacteria was cultivated on 40 l scale using 1 l erlenmeyer flasks containing 250 ml of the seed medium (yeast extract 0.4%, glucose 0.4%, malt extract 0.5%, decavitamin, alanine 0.03%, pH 7) and the fermentation medium (soybean powder 1%, cane molasses 0.35%, glucose 2%, casein 0.15%, sodium acetate 0.8%, CaCO 3 0.3%) at 28°C for 10 d on rotary skaker (250 rpm). 
Extraction and Isolation of Sesquiterpenes
